































































































































































































































































































































































































































































































ADAPTIVE SIGNAL CONTROL TECHNOLOGY PROJECT 
MODEL SYSTEM ENGINEERING DOCUMENTS 
 
CHAPTERS 1-3:  PROJECT SCOPE, OVERVIEWS, DESCRIPTIONS AND 
GOALS 
 
INFORMATION IN CHAPTERS 1-3 PROVIDES GENERAL INFORMATION, INCLUDING, 
BACKGROUND, LOCATION, SCOPE AND GOALS. THIS INFORMATION SHOULD 
PROVIDE VENDORS WITH AN UNDERSTANDING OF THE PROJECT. THE 





Concept of Operations Sample Statements 
1 1 Chapter 1: Scope 
1.1 1.1 Document Purpose and Scope 
1.1-1 The scope of this document covers the consideration of adaptive signal control 
technology (ASCT) for use along Neil street from Hessel Blvd. to Windsor Rd. within 
city of Champaign, IL. There is also one adjacent intersection (State and Kirby) that 
must be coordinated in the E-W direction (along Kirby) with the E-W direction of the 
signal at Neil St. and Kirby. 
1.1-2 This document describes and provides a rationale for the expected operations of the 
proposed adaptive system.  
1.1-3 It documents the outcome of stakeholder discussions and consensus building that 
has been undertaken to ensure that the system that is implemented is operationally 
feasible and has the support of stakeholders.   
1.1-4 The intended audience of this document includes: system operators, administrators, 
decision-makers, elected officials, other nontechnical readers and other 
stakeholders who will share the operation of the system or be directly affected by it. 
1.2 1.2 Project Purpose and Scope 
1.2-1 An adaptive traffic signal system is one in which some or all the signal timing 
parameters are modified in response to changes in the traffic conditions, in real 
time. 
1.2-2 The purpose of providing adaptive control in this area is to improve safety by 
selecting appropriate traffic signal operation under normal traffic demand (vehicular 
and pedestrian ) as well as when the demand fluctuates  due to sport or recreational 
events at the adjacent University of Illinois campus. The system should provide 
green time that is consistent with the real time demand, minimizes number of stops, 
decreases delay, increases throughput. These decisions would create demand 
responsive and smooth operation that result in improving traffic safety.  
The system should accommodate pedestrian crossing times at Kirby Ave., St. 
Mary’s Rd. and Hessel Blvd. and emergency preemption should be maintained at 
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2.0-1.0-1 References Specific to the Adaptive Locations  
 Studies identifying operational needs  
1.2-3 This project will add adaptive capabilities to the existing coordinated signal system. 
1.2 1.2 Project Purpose and Scope 
1.2-1 An adaptive traffic signal system is one in which some or all the signal timing 
parameters are modified in response to changes in the traffic conditions, in real 
time. 
1.2-2 The purpose of providing adaptive control in this area is to improve safety by 
selecting appropriate traffic signal operation under normal traffic demand (vehicular 
and pedestrian ) as well as when the demand fluctuates  due to sport or recreational 
events at the adjacent University of Illinois campus. The system should provide 
green time that is consistent with the real time demand, minimizes number of stops, 
decreases delay, increases throughput. These decisions would create demand 
responsive and smooth operation that result in improving traffic safety.  
The system should accommodate pedestrian crossing times at Kirby Ave., St. 
Mary’s Rd. and Hessel Blvd. and emergency preemption should be maintained at 
intersections along the corridor.  
1.2-3 This project will add adaptive capabilities to the existing coordinated signal system. 
1.2-5 All the capabilities of the existing coordinated system will be maintained.  
1.2-7 Adaptive capability will be provided for all coordinated signals within Neil St. from 
Hessel Blvd. to Windsor Rd.    
1.2-8 The adaptive capability will be provided for signals owned by IDOT and maintained 
by City of Champaign. 




 Regional ITS Architecture documents  
 Planning studies and Master Plans  
 Transportation Improvement Programs (TIP)  
2.0-1.0-2 Systems Engineering  
 “Systems Engineering Guidebook for ITS”, California Department of 
Transportation, Division of Research & Innovation, Version 3.0, 
<http://www.fhwa.dot.gov/cadiv/segb/>  
 "Systems Engineering for Intelligent Transportation Systems, An 
Introduction for Transportation Professionals", 
<http://ops.fhwa.dot.gov/publications/seitsguide/index.htm> 
 “Model Systems Engineering Documents for Adaptive Signal Control 
Technology (ASCT) Systems”, 
<http://ops.fhwa.dot.gov/publications/fhwahop11027/index.htm> 
 “Developing Functional Requirements for ITS Projects”, Mitretek Systems, 
April 2002  
 "Developing and Using a Concept of Operations in Transportation 
Management System, FHWA TMC Pooled-Fund Study 
<http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=38&new=0 > 
 NCHRP Synthesis 307: Systems Engineering Processes for Developing 
Traffic Signal Systems  
2.0-1.0-3 Adaptive Signals 
 NCHRP Synthesis 403: "Adaptive Traffic Control Systems: Domestic and 
Foreign State of Practice"  
<http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_403.pdf> 
2.0-1.0-4 ITS, Operations, Architecture, Other  
 FHWA Rule 940, Federal Register / Vol. 66, No. 5 / Monday, January 8, 
2001 / Rules and Regulations, DEPARTMENT OF TRANSPORTATION, 
Federal Highway Administration 23 CFR Parts 655 and 940, (FHWA 
Docket No. FHWA-99-5899] RIN 2125-AE65 Intelligent Transportation 
System Architecture and Standards  
 Regional ITS Architecture Guidance Document; “Developing, Using, and 
Maintaining an ITS Architecture for your Region; National ITS Architecture 
Team; October, 2001  
2.0-1.0-6 NEMA 
 Traffic signal cabinets in this corridor are NEMA TS-1 and TS-2. 




 NCHRP Synthesis 403: "Adaptive Traffic Control Systems: Domestic and 





























Concept of Operations Sample Statements 
3 3 Chapter 3: User-Oriented Operational Description 
3.1 3.1 The Existing Situation 
3.1.1 3.1.1 Network Characteristics 
 3.1.1.1 Arterial 
3 3 Chapter 3: User-Oriented Operational Description 
3.1.1.1 The urban arterial segment where ASCT will be installed is approximately 1.3 miles 
in length and consists of 6 signalized intersections. The average spacing is 1420 ft. 
with a minimum of 979 ft. and a maximum of 1733 ft. and. The 6 intersections on the 
Neil St. arterial are coordinated with timing plans for AM Peak, Midday Peak, and 
PM Peak. Neil St. crosses two major arterials (Kirby Ave. and Windsor Rd.) but Neil 
St. is not explicitly coordinated with the crossing arterials. However, there is one 
intersection on State and Kirby Ave. that is coordinated with Neil St. because of the 
short spacing (583 ft.) and concerns about queues blocking an upstream 
intersection.  The figure below shows the project area.  
The roadway has five lanes with two through lanes in each direction and one center 
lane for left turns.  
There is a railroad line that runs parallel to Neil St. but all crossings are grade-
separated within the project area.  
The estimated free-flow travel time between major intersections ranges from 19 
seconds to 34 seconds, based on posted speed limit. 
 
The arterial has irregularly spaced signalized intersections, and there is no “natural” 
cycle length that allows ideal two-way progression. The coordination plans favor one 
direction (northbound or southbound) and provide adequate coordination in the 
opposite direction. These plans are consistent with the directional nature of the 















3.1.1.1.0-4 The arterial has irregularly spaced signalized intersections, and there is no “natural” cycle length that 
allows two-way progression. 
3.1.1.1.0-5 During the peak periods, the cycle length is generally determined by the needs of one or more critical 
intersections. The Kirby Ave. and Neil St. intersection is the critical intersection. The cycle length used 
for coordination during peak periods may be constrained by pedestrian crossing time.  
3.1.1.1.0-4 The arterial has irregularly spaced signalized intersections, and there is no “natural” cycle length that 
allows two-way progression. 
3.1.1.5.0-1 The signals are owned and operated by IDOT District 5. IDOT District 5 has an ongoing maintenance 




























3.1.2.1 3.1.2.1 Overview  
3.1.2.1.0-1 The traffic characteristics are illustrated in the figure above. The figure shows AADT for the roads on and 
near the proposed ASCT corridor. The AADT on the main road (Neil St.) is about 20,000 veh/day (in 
2011). Two of the crossing streets have AADT greater than 10,000 veh/day. The AADT for Kirby Ave is 
about 15,000 veh/day and Windsor Rd. is about 12,000 veh/day. Three intersections (Hessel Blvd., St. 
Mary’s Rd., and Devonshire Dr.) have minor street AADT between 2,000 to 5,000 veh/day. The remaining 









Concept of Operations Sample Statements 
3.1.2.2 3.1.2.2 Peak Periods 
3.1.2.2.0-1 During the AM peak, traffic is heavily directional in the northbound direction. During the PM peak, traffic is 
heavily directional in the southbound direction. During Midday Peak, the traffic is nearly balanced in the 
northbound and southbound directions. The peak hour volumes in the northbound and southbound 
directions are both about 10% of the directional AADT. At all peak hours, the Kirby Ave./Neil St. 
intersection is more balanced than the intersections in the southern part of the project area. 
During AM Peak, traffic on Kirby Ave. and Windsor Rd. is heavily directional in the eastbound direction. 
During PM pea, traffic on Kirby Ave. and Windsor Rd. is heavily directional in the westbound direction. 
Midday peak traffic on Kirby Ave. and Windsor Rd. is relatively balanced during Midday peak.  
3.1.2.4 3.1.2.4 Evenings 
3.1.2.4.0-1 During the evenings after the PM peak, the flows on Neil St. are light and relatively balanced.  
3.1.2.5.0-1 During the weekends, the flows are changing based upon major events at the University of Illinois. 
Division I athletic events such as football and basketball as well as musical events at the Assembly Hall 
are major attractions. On the streets crossing Neil Ave, vehicles arrive to events in the eastbound direction 
and depart in the westbound direction. The intersections that are mostly heavily impacted are Hessel 
Blvd., Kirby Ave, St. Mary’s Rd., and Windsor Rd.  During special events traffic patterns may change and 
that may increase traffic volume on other arterials. There may be road closures on surrounding streets 
that may affect the volume on Neil St. corridor. 
3.1.2.6 3.1.2.6 Events and Incidents 
3.1.2.6.0-1 Heavily directional event traffic is experienced in this area.  
3.1.2.6.0-2 Heavily directional incident-related traffic is experienced in this area.  
 Evenings and weekends between November and April - University of Illinois basketball games 
 Some Saturdays (all day) between August and December – University of Illinois football games 
 Evenings, weekends, and some weekdays – Special events at the Assembly Hall (e.g., concerts, 
commencement, homecoming, trade shows) 
Vehicles arriving to special events create heavily traffic on Neil St. On the streets crossing Neil St., heavy 
directional volumes is in the eastbound direction. Vehicles departing from special events create heavily 
directional volumes in the westbound direction until they reach Neil St.   
Long queues may form on Neil St. during special events as motorists wait to go through or turn onto 
University of Illinois campus.  
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3.1.4.1.0-
1.0-7 
The arterial segment where ASCT will be installed serves a mixture of land uses, including office, 
commercial, retail, and restaurant.  
3.1.4.1.0-
1.0-8 
Is nearby two major event centers. (Memorial Stadium, Assembly Hall) 
 Is directly east of the University of Illinois and Research Park which contribute to significant daily 
commuting trips 
3.1.4.2 3.1.4.2 Future Land Use Changes 
3.1.4.2.0-1 There are no changes in land use that are expected to occur within the likely expected life of the proposed 
ASCT. 
3.1.4.3 3.1.4.3 Pedestrians and Public Transit 
 This section describes the influence of pedestrians on the signal operation. 
 Pedestrians’ phases are often called at Neil St./Kirby Ave.  
 Pedestrian phases are sometimes called at Hessel Blvd./Neil St. and St. Mary’s Rd./Neil St.  














3.1.4.3.0-1 This section describes the influence of pedestrians on the signal operation. 
3.1.4.3.0-
1.0-1 
Pedestrian delays are a factor in choosing phasing and timing parameters. The pedestrian crossing time 
at Kirby Ave./Neil St. may contribute to a larger common cycle length on the Neil St. corridor.  
3.1.4.3.0-
1.0-2 
Pedestrians impede turning movements at Kirby Ave. Vehicles turning right at any approach of Kirby 
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3.1.4.3.0-
1.0-4 
Pedestrians are present most cycles at Kirby Ave. and Neil St. 
3.1.4.3.0-2 This section describes the influence of transit on the signal operation. 
3.1.4.3.0-
2.0-1 
 There are 5 bus lines operating along the route 
 10 Gold (crossing at Hessel) 
o  10 min headway from 7:50am-6:30pm on weekdays 
 4 Blue (crossing at Hessel) 
o ~40 min headway from 7:40am -7:15pm 
 9A Brown (crossing at Hessel) 
o 30 min headway from 6:45am-7:20pm 
 1 Yellow (crossing at Hessel) 
o 30 min headway from 6:50am-6:25pm 
 27 Airbus (on Neil from Windsor to Curtis) 
o  1 hr headway from 5:55am-7:03pm 
3.1.4.3.0-
2.0-2 
Buses cross the coordinated route at Hessel Blvd. Buses enter the intersection at Windsor Rd. but do not 
travel along Neil St. in the project area.  
3.1.4.4 3.1.4.4 Agencies 
3.1.4.4.0-1 The existing signal system is operated by IDOT. The Kirby Ave./State St. intersections is controlled by a 
signal owned and operated by City of Champaign. 
3.1.4.4.0-2 The effectiveness of emergency vehicles can be affected by the operation of the signal system. The 
existing system has emergency vehicle preemption that must be maintained in any ASCT system. 
3.1.4.5 3.1.4.5 Existing Architecture  






Communications infrastructure (fiber optic cable, twisted wire pair cable)  
3.1.4.5.0-
1.0-4 
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3.2 3.2 Limitations of the Existing system 
3.2.0-1 The following statements summarize the limitations of the existing system that prevent it from 
satisfactorily accommodating the traffic situations described above.  
3.2.0-2 The existing system cannot recognize the onset of peak periods, so the peak period coordination plan 
introduction times may be set conservatively to ensure they cover the normal variation in duration and 
intensity of the peak.  This means that the timing could be less efficient during the early and late parts of 
the peak periods. 
3.2.0-6 The existing system cannot detect the changes in traffic conditions before and after atypical traffic 
generating events (such as games, concerts) at Memorial stadium and Assembly Hall.  As a result, the 
coordination plans that are set to cover “typical” traffic conditions are not efficient for traffic conditions that 
may start and end in different time for each event.  An adaptive system could be expected to reduce this 
inefficiency and match the signal timing more closely to the actual traffic patterns. 
3.3 3.3 Proposed Improvements to the System 
3.3.0-1 This section describes in broad terms the improvements that are desirable in order to address the 
limitations described above. The main improvements that are desired are: (Select from the samples 
below and create new descriptions that suit your situation.) 
3.3.0-2 Recognize changes in traffic conditions and react quickly and automatically to accommodate those 
changes. 
3.3.0-5 Improve the management of queues within the network. 
3.4 3.4 Vision, Goals and Objectives for the Proposed System 
3.4.1 3.4.1 Vision 
3.4.1-1 The vision of the ASCT system is to provide an advanced traffic control system that responds to 
changing traffic conditions, and reduces delays and corridor travel times; thus improves traffic safety. 
 3.4.2 Goals 
3.4.2 The goals of the ASCT system are:   
 Smooth the traffic flow along the corridor (i.e. reduce number of stops) 
 Reduce travel time and delay 
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3.4.3 3.4.3 User Objectives 
3.4.3 The objectives of the adaptive system that support the stated goals are:  
To smooth traffic flow along the corridor: 
Provide green band in the coordinated directions 
To maximize the throughput in coordinated directions 
3.4.3.0-1.0-2  To support measurable improvements in personal mobility:  
 Adjust operations to changing conditions  
 Reduce delays  
 Reduce travel times  
 Provide the same level of safety provided by the existing system to vehicles, pedestrians and 
transit.  
3.4.4 3.4.4 Operational Objectives 
3.4.4.0-1 The operational objectives of the ASCT system will be to:  
3.4.4.0-1.0-1 Smooth the flow of traffic along coordinated routes 
3.4.4.0-1.0-2 Maximize the throughput in coordinated directions 
3.4.4.0-1.0-5 Control operation using a combination of these objectives 
3.4.4.0-1.0-6 Control operation by changing the objectives under various circumstances  
 
3.5 3.5 Strategies to be applied by the Improved System 
3.5.0-1 The adaptive coordination and control strategies that may be employed to achieve the operational 
objectives are:  
 Provide a green band along a coordinated route to smooth the flow of traffic in one or both 
directions; 
















4 4 Chapter 4: Operational Needs 
4.0-1 This chapter describes the operational needs of the users that shall be satisfied by the proposed ASCT 
system. Each of these statements describes something that the system operators need to be able to 
achieve. Each of these needs will be satisfied by compliance with one or more system requirements. In 




















































4.1  Adaptive 
Strategies 
    
4.1.0-1 The system 
operator must have 
the ability to 
implement different 
strategies 
individually or in 
combination to suit 
different prevailing 













(Sequence-based only) The ASCT shall calculate 
offsets to suit the current coordination strategy for 
the user-specified reference point for each signal 








(Sequence-based only) The ASCT shall apply 
offsets for the user-specified reference point of each 
signal controller along a coordinated route. 
2.1.1.0-7.0-4 
When current measured traffic conditions meet 
user-defined criteria, the ASCT shall alter the state 
of signal controllers providing two-way progression 
on a coordinated route.  
2.2.0-5.0-3 
(Sequence-based only) The ASCT shall calculate 
optimum cycle length according to the user-
specified coordination strategy. 
2.2.0-5 
(Sequence-based only) The ASCT shall calculate a 
cycle length based on its optimization objectives at 
least once every cycle.   
2.3.0-3 
(Non-sequence-based only) At non-critical 
intersections within a group, the ASCT shall 
calculate the time at which a user-specified phase 
shall be green, relative to a reference point at the 
critical intersection, to suit the current coordination 
strategy. 
2.3.0-2 
(Non-sequence-based only) The ASCT shall 
calculate the appropriate state of the signal to suit 
the current coordination strategy at the critical signal 
controller.  (A critical signal controller is defined by 
the user.) 
2.3.0-4 
(Non-sequence-based only) When demand is 
present, the ASCT shall implement a user-specified 
maximum time between successive displays of each 
phase at each intersection. 
2.2.0-2 
(Sequence-based only) The ASCT shall select an 
initial cycle length based on a time of day schedule. 
2.2.0-5.0-2 
(Sequence-based only) The ASCT shall limit cycle 





(Sequence-based only) The ASCT shall limit 
changes in cycle length to not exceed a user-
specified value. 
2.1.1.0-10 
The ASCT shall determine the order of phases at a 
























































































4.1.0-4 The system operator 
needs to detect 




 repeated phase 
failures and control 
signal timing to 
prevent phase failures 
building up queues. 
The operator in this 
case is trying to 
prevent a routine 
queue from forming 
where it will block 
another movement in 
the cycle 
unnecessarily. For 
example, the operator 
may need to prevent a 
queue resulting from 
the trailing end of the 
through green from 
blocking the storage 
needed by an entering 
side-street left turn in 
the subsequent 
phase.  
When queues are detected at user-specified 
locations, the ASCT shall execute user-specified 
timing plan/operational mode. 
2.2.0-3 
(Sequence-based only) The ASCT shall calculate 
phase lengths for all phases at each signal 
controller to suit the current coordination strategy. 
2.1.3.0-1 
The ASCT shall detect the presence of queues at 
pre-configured locations. 
2.1.1.0-9 
The ASCT shall detect repeated phases that do 
not serve all waiting vehicles.  (These phase 
failures may be inferred, such as by detecting 
repeated max-out.) 
2.1.1.0-9.0-1 
The ASCT shall alter operations, to minimize 
repeated phase failures. 
2.1.3.0-3 
When queues are detected at user-specified 
locations, the ASCT shall execute user-specified 
adaptive operation strategy. 
2.1.3.0-4 
When queues are detected at user-specified 
locations, the ASCT shall omit a user-specified 
phase at a user-specified signal controller. 
 
4.1.0-5 The system operator 
needs to minimize the 
chance that a queue 
forms at a specified 
location. (i.e. reduce 




(Non-sequence-based only) The ASCT shall adjust 
signal timing so that vehicles approaching a signal 
that have been served during a user-specified 
phase at an upstream signal do not stop. 
 
2.5.0-7 
(Sequence-based only) The ASCT shall adjust the 
state of the signal controller so that vehicles 
approaching a signal that have been served during 









(Sequence-based only) The ASCT shall adjust 
offsets to minimize the chance of stopping vehicles 
approaching a signal that have been served by a 
user-specified phase at an upstream signal. 
4.1.0-6 The system operator 
needs to modify the 
sequence of phases to 
support the various 
operational strategies. 
7.0-6 
The ASCT shall provide a minimum of 4 different 
user-defined phase sequences for each signal. 
7.0-6.0-1 
Each permissible phase sequence shall be user-
assignable to any signal timing plan. 
7.0-6.0-2 
Each permissible phase sequence shall be 
executable by a time of day schedule. 
7.0-6.0-3 
Each permissible phase sequence shall be 
executable based on measured traffic conditions 
7.0-7 
The ASCT shall not prevent a phase/overlap 
output by time-of-day. 
7.0-8 
The ASCT shall not prevent a phase/overlap 
output based on an external input. 
7.0-9 
The ASCT shall not prevent the following phases 
to be designated as coordinated phases. 
 NB through (all intersections) 
 SB through (all intersections) 
 EB through (Kirby and Windsor) 





















































4.1.0-7 The system operator 
needs to fix the 
sequence of phases at 




any specified location. 
For example, the 
operator may need to 
fix the phase order at 
a diamond 
interchange. 
The ASCT shall not alter the order of phases at a 
user-specified intersection. 
3.5 
4.1.0-8 The system operator 
needs to designate the 
coordinated route 
based on traffic 




The ASCT shall provide coordination along a route. 
2.1.1.0-11.0-1 
The ASCT shall coordinate along a user-defined 
route. 
2.1.1.0-11.0-2 
The ASCT shall determine the coordinated route 
based on traffic conditions. 
2.1.1.0-11.0-3 
The ASCT shall determine the coordinated route 
based on a user-defined schedule. 
 
2.1.1.0-11.0-4 
The ASCT shall store 2 user-defined coordination 
routes (NB and SB) 
2.1.1.0-11.0-4.0-1 
The ASCT shall implement a stored coordinated 
route by operator command.  
2.1.1.0-11.0-4.0-2 
The ASCT shall implement a stored coordinated 
route based on traffic conditions. 
2.1.1.0-11.0-4.0-3 
The ASCT shall implement a stored coordinated 




4.1.0-9 The system operator 
needs to set signal 
timing parameters 
(such as minimum 
green, maximum 
green and extension 
time) to comply with 
agency policies.  
2.1.1.0-12 
The ASCT shall not prevent the use of phase 











4.2.0-1 The system operator 
needs to eventually 
adaptively control up 
to 6 signals, up to 5 
miles from Newmark 
Laboratory. 
1.0-1 
The ASCT shall control a minimum of 6 signals 
concurrently 
4.1   
4.2.0-2 The system operator 
needs to be able to 
adaptively control up 
to 1 independent 
groups of signals 
1.0-2 
The ASCT shall support groups of signals. 
1.0-2.0-2 
The ASCT shall control a minimum of 1 group of 
signals. 
1.0-2.0-1 
The boundaries surrounding signal controllers that 
operate in a coordinated fashion shall be defined 
by the user. 
4.1   






























































4.3.0-1 The system operator 
needs to adaptively 
control signals 
operated by IDOT and 
coordinate those 
signals with one non-
adaptive signals 
operated by City of 
Champaign 
3.0-1 
The ASCT system shall have the capability to 
communicate adaptive timings from one 
intersection in the coordinated group (Neil and 
Kirby) to a non-adaptive signal outside of the 




4.3.0-2 The system operator 
needs to send data 
(e.g., signal timings) to 
another system that 
would allow the other 
system to coordinate 




The ASCT shall send signal timing data that is 
sufficient to coordinate one intersection outside of 
the adaptive group to the Kirby Ave. and State St. 




4.4 4.4  Security  4.3.4 
  
4.4.0-1 The system operator 
needs to have a 
security management 
and administrative 
system that allows 
access and 
operational privileges 
to be assigned, 
monitored and 
controlled by an 
administrator, and 
conform to the 




The ASCT shall be implemented with a security 
policy that addresses the following selected 
elements:  
5.0-1.0-1 
 Local access to the ASCT. 
5.0-1.0-2 
 Remote access to the ASCT. 
5.0-1.0-3 
 System monitoring. 
5.0-1.0-4 
 System manual override. 
5.0-1.0-7 




 User login 
5.0-1.0-8 
 User password 
5.0-1.0-17 
 Security alerts 
5.0-1.0-18 
 Security logging 
5.0-1.0-19 
 Security reporting 
5.0-3 
The ASCT shall comply with the agency's security 
policy.  
4.6 4.6  Pedestrians  4.5  
 




operation and then 
adaptively recover. 
(This is appropriate for 
rare pedestrian calls.) 
8.0-3 
When a pedestrian phase is called, the ASCT 
shall accommodate pedestrian crossing times 
then resume adaptive operation. 
4.5   
4.6.0-3 The system operator 
needs to incorporate 
frequent pedestrian 
operation into routine 
adaptive operation. 
(This is appropriate 
when pedestrians are 
frequent enough that 
they must be assumed 
to be present every 
cycle or nearly every 
cycle.) 
8.0-2 
When a pedestrian phase is called, the ASCT 
shall accommodate pedestrian crossing times 
during adaptive operations. 
8.0-5 
The ASCT shall execute pedestrian recall on user-




When the pedestrian phases are on recall, the 
ASCT shall accommodate pedestrian timing 
during adaptive operation. 








4.7.0-2 The system operator 
needs to schedule 
pre-determined 
operation by time of 
day. 
2.1.1.0-5 
The ASCT shall operate non-adaptively in 
accordance with a user-defined time-of-day 
schedule. 
4.6   
4.7.0-3 The system operator 
needs to over-ride 
adaptive operation. 
2.1.1.0-5 
The ASCT shall operate non-adaptively in 
accordance with a user-defined time-of-day 
schedule. 
4.6   




4.8.0-1 The system operator 
needs to modify the 
ASCT operation to 
closely follow changes 
in traffic conditions. 
2.6.0-1 
The ASCT shall limit the change in consecutive 
cycle lengths to be less than a user-specified 
value. 
2.6.0-2 
The ASCT shall limit the change in phase times 
between consecutive cycles to be less than a 
user-specified value. (This does not apply to early 
gap-out or actuated phase skipping.) 
2.6.0-3 
The ASCT shall limit the changes in the direction 
of primary coordination to a user-specified 
frequency. 
4.7   
4.8.0-2 The system operator 
needs to constrain the 
selection of cycle 
lengths to those that 
provide acceptable 





The ASCT shall select cycle length from a list of 
user-defined cycle lengths. 
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4.8.0-3 The system operator needs to 
respond quickly to sudden large shifts 
in traffic conditions. 
2.6.0-4 
When a large change in traffic 
demand is detected, the ASCT 
shall respond more quickly than 
normal operation, subject to user-
specified limits. More quickly 
means that the limits on cycle 
length and green splits are 
increased.  
4.7   




4.9.0-1 The system operator needs to 
implement the following advanced 
controller features while maintaining 
adaptive operation: 
 4.8   
4.9.0-1.0-2  Operate at least 4 overlap 
phases 
7.0-2 
The ASCT shall provide a 
minimum of 4 phase overlaps. 
4.8   
4.9.0-1.0-3  Operate 2 rings up to 4 
phases per ring. 
7.0-3 
The ASCT shall accommodate a 




The ASCT shall accommodate a 
minimum of 2 rings at each signal. 
7.0-5 
The ASCT shall accommodate a 
minimum of 4 phases per ring 
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4.9.0-1.0-4  Permit different phase 
sequences under different 
traffic conditions 






                                             
7.0-6 
The ASCT shall provide a 
minimum of 4 different user-
defined phase sequences for 
each signal. 
Each permissible phase sequence 
shall be executable by a time of 
day schedule. 
4.8   
4.9.0-1.0-5  Allow one or more phases to 
be omitted (disabled) under 
certain traffic conditions or 
signal states. 
                           
                                               
2.1.2.0-9 
The ASCT shall omit a user-
specified phase according to a 
time of day schedule. 
4.8   
4.9.0-1.0-6  Prevent one or more phases 
being skipped under certain 
traffic conditions or signal 
states. 
 
                                 
2.1.2.0-5 
The ASCT shall prevent skipping 
a user-specified phase according 
to a time of day schedule. 
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 Allow the operator to specify 
which phase receives unused 
time from a preceding phase 
2.1.2.0-10 
The ASCT shall assign unused 
time from a preceding phase that 
terminates early to a user-
specified phase as follows: 
 next phase; 
 next coordinated phase; 
 user-specified phase. 
2.1.2.0-11 
The ASCT shall assign unused 
time from a preceding phase that 
is skipped to a user-specified 
phase as follows: 
 previous phase; 
 next phase; 
 next coordinated phase; 






 Allow the coordinated phase 
to terminate early under 
prescribed traffic conditions 
7.0-10 
The ASCT shall have the option 
for a coordinated phase to be 
released early based on a user-
definable point in the phase or 
cycle. (User select phase or 
cycle.) 
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 Allow flexible timing of non-
coordinated phases (such as 
late start of a phase) while 
maintaining coordination 
8.0-6 
The ASCT shall begin a non-
coordinated phase later than its 
normal starting point within the 
cycle when all of the following 
conditions exist: 
 The user enables this 
feature 
 Sufficient time in the 
cycle remains to serve 
the minimum green 
times for the phase and 
the subsequent non-
coordinated phases 
before the beginning of 
the coordinated phase 
 The phase is called after 
its normal start time 
 The associated 
pedestrian phase is not 
called. 




phasing and alternate left 
turn phase sequences. 
2.1.2.0-1 
The ASCT shall not prevent 
protected/permissive left turn 
phase operation. 
2.1.2.0-2 
The ASCT shall not prevent the 
protected left turn phase to lead or 
lag the opposing through phase 
based upon user-specified 
conditions. 
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 Service side streets and 
pedestrian phases at minor 
locations more often than at 
adjacent signals when this 
can be done without 
compromising the quality of 
the coordination. (E.g., 
double-cycle mid-block 
pedestrian crossing signals.) 
7.0-13 
When adaptive operation is used 
in conjunction with normal 
coordination, the ASCT shall not 
prevent a controller serving a 
cycle length different from the 
cycles used at adjacent 
intersections. 
4.8   
4.10 4.10  Monitoring and control  4.9 
  
4.10.0-1 The system operator needs to monitor 
and control all required features of 
adaptive operation from the following 
locations:  
5.0-2 
The ASCT shall provide 
monitoring and control access at 
the following locations: 
4.9   
4.10.0-1.0-
3 
Workstations on agency LAN or WAN  5.0-2.0-3 
Agency LAN or WAN located at 
City of Champaign server 
4.9   
4.10.0-1.0-
5 
Local controller cabinets 5.0-2.0-5 
Local controller cabinets 
4.9   
4.10.0-1.0-
7 
Remote locations  5.0-2.0-7 
Remote locations via internet 
(Newmark Civil Engineering 
Laboratory, IDOT District 5 Office) 
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4.10.0-2 The operator needs to access to the 
database management, monitoring 
and reporting features and functions of 
the signal controllers and any related 
signal management system from the 
access points defined for those 
system components. 
5.0-4 
 The ASCT shall not 
prevent access to the 
local signal controller 
database, monitoring or 
reporting functions by 
any installed signal 
management system. 
4.9   
4.11 4.11  Performance reporting  4.10 
  
4.11.0-6 The system operator needs to be able 
to report the exact state of signal 
timing and input data for a specified 
period, to allow historical analysis of 
the system operation. 
6.0-1 
The ASCT shall log the following 
events:  
6.0-1.0-1 
Time-stamped vehicle phase calls 
6.0-1.0-2 
Time-stamped pedestrian phase 
calls 
6.0-1.0-3 
Time-stamped emergency vehicle 
preemption calls 
6.0-1.0-6 
Time-stamped start and end of 
each phase 
6.0-1.0-7 
Time-stamped controller interval 
changes 
6.0-1.0-8 
Time-stamped start and end of 
each transition to a new timing 
plan 




4.11.0-7 Have the ability to generate historic 
and real-time reports that effectively 
support operation, maintenance and 
reporting of system performance and 
traffic conditions. 
6.0-5 
The ASCT shall store the 
following measured data in the 
form used as input to the adaptive 




 queue length 
 phase utilization 
 arrivals in green 
 green band efficiency 
6.0-8 
The ASCT shall calculate and 
report relative data quality 
including:  
 The extent data is 
affected by detector 
faults 
 Other applicable items  
6.0-9 
The ASCT shall report 
comparisons of logged data when 
requested by the user: 
 Day to day,  
 Hour to hour 
 Hour of day to hour of day 
 Hour of week to hour of  
week                       
 day of week to day week 
 day of year to day of year 
 
6.0-11 
The ASCT shall report stored data 
in a form suitable to provide 
explanations of system behavior 




to public and politicians and to 
troubleshoot the system. 
18.0-3 
The ASCT shall maintain a log of 
all signal state alterations directed 
by the ASCT. 
18.0-3.0-4 
The ASCT shall maintain the 
records in this ASCT log for 
weekly period. 
18.0-3.0-5 
The ASCT shall archive the ASCT 
log in the following manner: 
weekly MS Access format. 
18.0-3.0-1 
The ASCT log shall include all 
events directed by the external 
inputs.18.0-3.0-2 
The ASCT log shall include all 
external output state changes. 
18.0-3.0-3 
The ASCT log shall include all 
actual parameter values that are 
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4.12 4.12  Failure notification  4.10 
  
4.12.0-1 The system operator needs to 
immediately notify maintenance and 
operations staff of alarms and alerts. 
13.1.0-3 
In the event of a detector failure, 
the ASCT shall issue an alarm to 
user-specified recipients.  (This 
requirement may be fulfilled by 
sending the alarm to a designated 
list of recipients by a designated 




In the event of communications 
failure, the ASCT shall issue an 
alarm to user-specified recipients.   
13.3-2 
In the event of adaptive processor 
failure, the ASCT shall issue an 
alarm to user-specified recipients.   
13.2-3 
The ASCT shall issue an alarm 
within 2 minutes of detection of a 
failure.  
4.10   
4.12.0-3 The system operator needs to 
maintain a complete log of alarms and 
failure events. 
13.1.0-4 
In the event of a failure, the ASCT 
shall log details of the failure in a 
permanent log. 
13.1.0-5 
The permanent failure log shall be 
searchable, archivable and 
exportable.  
13.2-4 




In the event of a communications 
failure, the ASCT shall log details 
of the failure in a permanent log. 
4.13 4.13  Preemption and priority   
  
4.13.0-2 The system operator needs to 
accommodate emergency vehicle 
preemption in the same manner that it 
has been accommodated with the 
current traffic control system.  
11.0-4 
The ASCT shall resume adaptive 
control of signal controllers when 
preemptions are released. 
11.0-5 
The ASCT shall execute user-
specified actions at non-
preempted signal controllers 
during preemption. (E.g., inhibit a 
phase, activate a sign, display a 
message on a DMS) 
11.0-6 
The ASCT shall operate normally 
at non-preempted signal 
controllers when special functions 
are engaged by a preemption 
event. (Examples of such special 
functions are a phase omit, a 
phase maximum recall or a fire 
route.) 
11.0-7 
The ASCT shall release user-
specified signal controllers to local 
control when one signal in a group 
is preempted. 
11.0-8 
The ASCT shall not prevent the 
local signal controller from 
operating in normally detected 
limited-service actuated mode 
during preemption. 
11.0-2 
The ASCT shall maintain adaptive 
operation at non-preempted 
intersections during emergency 
vehicle preemption. 




4.14 4.14  Failure and fallback  	
  
4.14.0-1 The system operator needs to fall 
back to TOD or isolated free 
operation, as specified by the 
operator, without causing disruption to 
traffic flow, in the event of equipment, 
communications and software failure. 
13.1.0-2.0-3 
The ASCT shall switch to the 
alternate source in real time 
without operator intervention. 
13.1.0-1 
The ASCT shall take user-
specified action in the absence of 
valid detector data from 2 vehicle 
detectors within a group.  
13.1.0-1.0-1 
The ASCT shall release control to 
central system control.  
13.2-1 
The ASCT shall execute user-
specified actions when 
communications to one or more 
signal controllers fails within a 
group 
13.2-1.0-1 
In the event of loss of 
communication to a user-specified 
signal controller, the ASCT shall 
release control of all signal 
controllers within a user-specified 
group to local control. 
13.3-1 
The ASCT shall execute user-
specified actions when adaptive 
control fails: 
13.3-1.0-1 
The ASCT shall release control to 
central system control. 
2.1.1.0-2 
The ASCT shall operate non-
adaptively when adaptive control 
equipment fails. 
2.1.1.0-2.0-1 




The ASCT shall operate non-
adaptively when a user-specified 
detector fails. 
2.1.1.0-2.0-3 
The ASCT shall operate non-
adaptively when the number of 
failed detectors in a group 
exceeds a user-defined value. 
2.1.1.0-2.0-4 
The ASCT shall operate non-
adaptively when a user-defined 
communications link fails. 
13.3-1.0-2 
The ASCT shall release control to 
local operations to operate under 
its own time-of-day schedule. 
13.3-4 
During adaptive processor failure, 
the ASCT shall provide all local 
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The system operator is constrained to 
use the following equipment: 
 4.13   
4.15.0-1.0-
1 
Controller type (The current controller 
type is Siemens M50 series. The 
vendor may supply other NEMA TS-2 
controller system as desired.) 
 
14.0-3 
The ASCT shall fully satisfy all 
requirements when connected 
with NEMA TS-2 type 1 and type 
2. 
4.14   
4.15.0-1.0-
2 
Detector type (The current detector 
system is inductive loop. The vendor 
may supply an additional detection 
system as desired for their operations 
but the existing detection must remain 
operational.) 
14.0-2 
The ASCT shall fully satisfy all 
requirements when connected 
with detectors from 
manufacturer.(inductive loop 
detectors) 
4.14   
4.15.0-1.0-
3 
 Communication system  ASCT shall fully satisfy all 
requirements when connected 
with fiber optic communication. 
4.14   
4.15.0-1.0-
4 
 Cabinet type and size (NEMA 
cabinet type TS-1, TS-2) 
The ASCT shall fully satisfy all 
requirements when any external 
hardware is installed in NEMA TS-
1 and TS-2 cabinets. 
4.14   
4.15.0-2  The system operator needs to 
use equipment and software 
acceptable under current 
agency IT policies and 
procedures. 
14.0-1 
The vendor's adaptive software 
shall be fully operational within the 
following platform:  
 Windows-PC 
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4.16.0-3 The agency needs the system to fulfill 
all requirements for the life of the 
system. The agency therefore needs 
the system to remain free of defects in 
materials and workmanship that result 
in requirements no longer being 
fulfilled. 
16.0-3 
The Vendor shall warrant the 
system to be free of defects in 
materials and workmanship for a 
period of 3 years. Warranty is 
defined as correcting defects in 
materials and workmanship 
(subject to other language 
included in the purchase 
documents).  Defect is defined as 
any circumstance in which the 
material does not perform 
according to its specification. 
4.16.0-3 
  
4.16.0-4 The agency needs the system to fulfill 
all requirements for the life of the 
system. The agency therefore needs 
support to keep software and software 
environment updated as necessary to 
prevent requirements no longer being 
fulfilled. 
16.0-2 
The Vendor shall provide routine 
updates to the software and 
software environment necessary 
to preserve the fulfillment of 
requirements for a period of 3 
years. Preservation of 
requirements fulfillment especially 
includes all IT management 







CHAPTERS 5-8 ARE DESIRABLE FEATURES WHICH THE UNIVERISTY WOULD LIKE THE ASCT 
SYSTEM TO POSSESS.  THESE FACTORS WILL BE EVALUATED AND SCORED. 
 
IMPORTANT:  IF THE VENDOR IS PROPOSING A SYSTEM THAT WOULD NOT MEET THE DESIRED 





















































5 5 Chapter 5: Envisioned Adaptive System Overview 
  
5.1 5.1 Size and grouping 
  
5.1.0-1 The agency has plans to adaptively control a total of 6 intersections organized in 
one group of intersections that are sufficiently close to warrant coordination under 
the prevailing traffic conditions. 
  
5.2 5.2 Operational objectives 
  
5.2.0-1 The objective of the coordination will be to provide for smooth flow along the arterial 
road, minimizing the number of stops experienced by vehicles traveling along the 
road.   
Where "natural" cycle lengths exist that permit two-way progression, the system will 
generally operate at one of those cycle lengths unless longer phase lengths are 
required to accommodate the demand. 
  
5.2.0-3 The objective of the coordination will be to control traffic in a manner that maximize 
the throughput in coordinated directions. The delays experienced by the traffic 
entering and leaving the coordinated route will be balanced with the delays and 
stops experienced by other traffic traveling along the route. 
  
5.2.0-5 The system, or the operator, will select the appropriate coordination objective, 
depending on the current traffic conditions. For example, during commuter peaks 
the primary objective may be to maximize the throughput along the road in the peak 
direction. Then during the business hours the objective may be to balance delays 
between traffic associated with the adjacent activity and traffic simply traveling 
through the system. 
  
5.2.0-7 During moderate to light traffic conditions, one or more phases may be omitted 
(e.g., a protected phase if protected/permissive left turns are operated), in order to 
more efficiently serve other movements, provided it is safe to do so.  This may be 


























































5.2.0-8 Within these operational objectives, the ASCT system will change its operation to 
accommodate the rise and fall of volumes through the peaks and the changing 
patterns of flow throughout the day and week.  However, there is also a stochastic 
element to traffic in the short term, with the number of arrivals for a phase varying 
from cycle to cycle, and pedestrians not being present on all phases in all cycles.  It 
is therefore desirable for the system to have some local tactical control.  While 
vehicle-actuated coordination typically allows phases to run longer or shorter from 
cycle to cycle to match the actual number of vehicles using the phase, the system 
will also allow the operator to decide where the unused time will be used.  If a 
phase is to be skipped, the operator can specify that the spare time will be added to 
the existing phase, the following phase or the next coordinated phase. 
  
5.3 5.3 Fallback operation 
  
5.3.0-1 The system will have a fallback state that allows coordination using a common 
cycle length for all signals within a coordinated group. This common cycle length 
will be taken from the TOD plan.  
  
5.3.0-2 The system will have a fallback state that allows individual intersections to operate 
in a vehicle-actuated, isolated mode in the event of failures of the adaptive 
processor software or hardware, detectors or communication. 
  
5.4 5.4 Crossing routes and adjacent systems 
  
5.4.0.4 The system will send data to a neighboring intersection to stay in coordination with 
the adjacent intersection while still operating in adaptive mode. 
  
5.5 5.5 Operator access 
  
5.5.0-1 Operators, traffic engineering and maintenance staff will be assigned different 
levels of authority, and access to equipment for which they are authorized, based 
on their roles and responsibilities. This will allow them to control, view, and monitor 
and analyze the operation of the system as appropriate. 
  






















































5.5.0-4 The system will allow access by authorized users outside the agency   
5.6 5.6 Complex coordination and controller operation 
  
5.6.0-1 The agency will use the following complex coordination and controller features:    
5.6.0-1.0-2 provision for the required number of rings, phases, phases per ring, and overlap 
phases; 
  
5.6.0-1.0-3 the ability to operate different phase sequences based on different traffic conditions 
or by time-of-day; 
  
5.6.0-1.0-4 the ability to omit a phase under some traffic conditions or based on external input 
to allow a shorter cycle length to operate, or to provide additional time to other 
phases; 
  
5.6.0-1.0-6 The agency will permit phases or overlaps by time-of-day schedule or external 
input. 
  
5.6.0-2 the ability to designate the following phases as coordinated phases (NB,SB);    
5.6.0-4 the ability to allow the coordinated phase to terminate early if the coordinated 
platoon is short; 
  
5.6.0-5 the ability to introduce a non-coordinated phase later than its normal starting point 
within a cycle, if it can be served with minimum green within the remaining time 
available; 
  



















































6 6 Chapter 6: Adaptive Operational Environment 
  
6.0-3 The system will be operated and monitored from workstations located at IDOT 
District 5 and Newmark Civil Engineering Laboratory 
  
6.0-4 An operator will be able to have full access to the system from each local controller 
or on-street master. 
  
6.0-5 The central server equipment will be housed at City of Champaign server facility in 
an air-conditioned. 
  
6.0-6 Equipment compatibility constraints   
6.0-6.0-1 The central server will be a standard platform (maintained by the agency IT 
Department) and able to be replaced independently from the software. 
  
6.0-6.0-3 The agency prefers specific detector technology. (Existing loops).   
6.0-6.0-4 The agency prefers to use the following controller types.  
 TS-2 type 1, type 2 (The existing controller is Siemens M50 series) 
  
6.0-7 The operators will already be experienced in setting up and fine tuning traditional 
coordinated signal systems. They will require training specific to the adaptive 
system, sufficient to allow them to set up, adjust and fine tune all aspects of the 
system.  
 (Note: this is a desired element that will be evaluated and scored). 
  
6.0-15 Replacement or repair of defective or failed equipment must be covered for 3 years 
by the manufacturers' warranties. The labor cost of replacement during this period 
must be included in the purchase price. 
(Note: this is a mandatory element that is required) 
  
6.0-16 The maintenance of parts and equipment for a period of 3 years must be included 
in the purchase price. 
(Note: this is a mandatory element that is required) 
  
6.0-17 The maintenance of all adaptive system software for a period of 3 years must be 
included in the purchase price. 




















































6.0-18 The agency expects to operate this system using the latest software for a period of 
at least 3 years. 
  
6.0-19 Vendor must provide agency with technical support and assistance in using the 
adaptive software for 3 years.  
  
6.0-20 Operations and maintenance staff will have the ability to log in to the system from 
remote locations via the internet, and have full functionality consistent with their 
access level. 
  
6.0-21 The ASCT's operation will be able to be customized to suit the different situations 

















































7 7 Chapter 7: Adaptive Support Environment 
  
7.1 7.1 Institutions and Stakeholders 
  
7.1.0-1 Existing stakeholders of the traffic signal system include:  
 University of Illinois 
 Illinois Department of Transportation 
 City of Champaign 
  
7.1.0-2 The stakeholders who will be affected by or have a direct interest in the adaptive 
system are:   
 Illinois Department of Transportation, University of Illinois, and City of 
Champaign 
  
7.1.0-3 The activities that will be undertaken by the adaptive system stakeholders include: 
preparation of timing parameters, implementation and fine tuning, system 



















































7.2 7.2 Facilities 
  
7.2.0-1 The server will be located at a facility owned by the City of Champaign. IDOT and 
University of Illinois will access the server via remote internet/VPN.  
  
7.3 7.3 System Architecture Constraints 
  
7.3.0-1 The adaptive processor/server will be protected within the agency's firewalls.  The 
IT Department will provide resources, equipment and system management so that 
operators will have appropriate access to the system locally, from within the 
agency's LAN and from remote locations. 
  
7.3.0-2 The communications media available for use by the system will be:   
Fiber optic cable (12 multi-mode, 12 single mode) is pulled throughout the length of 
the corridor. It is expected that the fiber optic cable will be connected to the City of 
Champaign CU2B project. This will provide access at the City of Champaign server 
room as well as the University of Illinois.  
  
7.4 7.4 Utilities 
  
7.4.0-1 City of Champaign is responsible for the utilities with maintenance agreement with 
IDOT. 
  
7.6 7.6 Computing hardware 
  
7.6.0-1 No additional computing equipment will be necessary except any upgrades to the 
server or in local controller cabinets.  
  
7.7 7.7 Software 
  
7.7.0-1 IDOT is responsible for keeping software up to date.    
7.7.0-2 IDOT is responsible for keeping software licenses current.    





















































7.8.0-1 No additional staff is necessary.    
7.8.0-3 The operators of the ASTC will need to be trained on the configuration, operation, 
maintenance, and troubleshooting of 
the ASCT software. 
  
7.9 7.9 Operating procedures 
  




7.10.0-1 IDOT and the City of Champaign have an ongoing maintenance agreement.    
7.11 7.11 Disposal 
  
7.11.0-1 Describe what material and/or equipment will need to be disposed of during the life 
of the project, and how it will be disposed. 
  




























































8.1.0-1 The following operational scenarios describe how the system is expected to operate 
under various conditions. The proposed ASCT system is expected to be able to 
manage the following operational scenarios and issues envisioned for both the 
current and future project locations. Scenarios are described for the following 
operational conditions:  
 Typical peak period conditions 
 Typical non-peak period conditions 
 Memorial Stadium/Assembly Hall special event conditions 
 Fault conditions (communications, detection, adaptive processor) 
 Emergency vehicle preemption conditions 
 Installation 
  
8.2 8.2  Typical Peak Period Traffic 
  
8.2.3 8.2.3  Neil St. – Windsor Rd. to Hessel Blvd. 
  





















































8.2.3.1.0-1 The section of Neil St. to be coordinated using ASCT has six signalized 
intersections.  It is a five lane arterial road with two lanes in the northbound and 
southbound directions and one center lane for turning storage. There are exclusive 
left-turn lanes at all of the major approaches and all minor.  Kirby Ave. and Windsor 
Rd. are arterial roads that accommodate regional traffic rather than providing local 
access. There is one nearby signal at Kirby Ave. and State St. that requires 
coordination with the critical intersection at Kirby Ave. and Neil St. The Kirby 
Ave./State St. intersection will not be equipped with ASCT control but must be 
coordinated with the Neil St./Kirby Ave. intersection. There are protected left-turns at 
all major approaches. About half of the minor approaches have protected left-turn 
phases. There are no exclusive right-turn phases at any major or minor approaches. 
There are no major shopping centers or residential areas directly adjacent to the 
corridor. The land use directly adjacent to the corridor is mostly local businesses and 
restaurants.  
  
8.2.3.2 8.2.3.2  Traffic conditions  
  
8.2.3.2.0-1 During the AM peak, traffic demand is much heavier in the northbound direction. 
During PM peak, traffic demand is much heavier in the southbound direction. There 
is a midday peak that is relatively balanced compared to AM peak and PM peak. The 
traffic volume along Neil St. is higher than the volume on any of the crossing streets.  
  
8.2.3.3 8.2.3.3  Operational objectives  
  
8.2.3.3.0-1 The operational objectives for this arterial under these conditions are to: 
 Provide smooth flow along the arterial through other intersections. 
 Maximize the throughput in coordinated direction. 
  





















































8.2.3.4.0-1 The signal timing strategies used by the system to accommodate this situation are: 
 During AM peak and PM peak, the system will select signal timing 
parameters to provide coordination in the direction of heavier flow. During 
midday peak, the coordination will be balanced between northbound and 
southbound. The phase times will be selected to minimize phase failures 
while satisfying the constraint that demand on a minor approach must be 
served within a specified amount of time.   
  
8.2.3.5 8.2.3.5  Summary of operation 
  
8.2.3.5.0-1 Under these conditions, the ASCT system will determine the critical intersection and 
select a phase arrangement and calculate phase times that accommodate traffic at 
that intersection.  It will then set the timing at the other intersections to provide a 
green band in the direction of heaviest traffic along the arterial, to minimize the 
number of stops in that direction.  The green time for the non-arterial phases at 
those intersections will be set to accommodate the traffic using those phases, while 
allocating the remaining time to the arterial road.  The system will determine the 
sequence of phases on the arterial (lead-lead or lag-lag) that minimizes the stops in 
the non-coordinated direction under these conditions. 
  
8.3 8.3  Typical non-peak period traffic  
  
8.3.3 8.3.3  Neil St. – Windsor Rd. to Hessel Blvd. 
  
8.3.3.1 8.3.3.1  Road network  
  
8.3.3.1.0-1 
The corridor has been described previously in this document in 8.2.3.1.0-1.   
8.3.3.2 8.3.3.2  Traffic conditions  
  
8.3.3.2.0-1 During the non-peak, traffic demand is relatively balanced between the northbound 
and southbound directions  
  
8.3.3.3 8.3.3.3  Operational objectives  
  
8.3.3.3.0-1 The operational objectives for this arterial under these conditions are to: 





















































8.3.3.2 8.3.3.2  Traffic conditions  
  
8.3.3.2.0-1 During the non-peak, traffic demand is relatively balanced between the northbound 
and southbound directions  
  
8.3.3.3 8.3.3.3  Operational objectives  
  
8.3.3.3.0-1 The operational objectives for this arterial under these conditions are to: 
 Provide smooth flow along the arterial through other intersections. 
  
8.3.3.4 8.3.3.4  Coordination and signal timing strategies 
  
8.3.3.4.0-1 The signal timing strategies used by the system to accommodate this situation are: 
 During non-peak, the system will select signal timing parameters to provide 
coordination that will be balanced between northbound and southbound. The 
phase times will be selected to minimize phase failures while satisfying the 
constraint that demand on a minor approach must be served within a 
specified amount of time.   
  
8.3.3.5 8.3.3.5  Summary of operation 
  
8.3.3.5.0-1 Under these conditions, the ASCT system will determine the critical intersection and 
select a phase arrangement and calculate phase times that accommodate traffic at 
that intersection.  It will then set the timing at the other intersections to provide a 
coordination that is balanced between northbound and southbound, to minimize the 
number of stops in both directions.  The green time for the non-arterial phases at 
those intersections will be set to accommodate the traffic using those phases, while 
allocating the remaining time to the arterial road.  The system will determine the 
sequence of phases on the arterial (lead-lead or lag-lag) that minimizes the stops in 





















































8.6 8.6 Memorial Stadium/Assembly Hall event 
  
8.6.1 8.6.1  High travel day  
  
8.6.1.0‐1  During periods of major activity within or close to the ASCT's area of operation, the 
traffic characteristics are often similar to the peak periods, either oversaturated or 
unsaturated.  The system will behave in a similar fashion to those periods, and the 
detection system will determine whether unsaturated or oversaturated conditions 
prevail.  If there is heavily directional traffic before or after the activity, the system will 
determine the predominant direction and coordinate accordingly, with an appropriate 
cycle length and offset.  If the event traffic is not as heavy as peak hours, but the 
traffic on the corridor is still highly directional, then the system will recognize this and 
provide coordination predominantly in the heaviest direction, even though the cycle 
length may be similar to business hours (with balanced flows) cycle lengths.  
  
8.8 8.8  Fault Conditions 
  
8.8.1 8.8.1  Communications Fault Condition 
  
8.8.1-1 If a communication failure prevents the adaptive system from continuing to control 
one or more intersections within a defined group, all signals within the group will 
revert to an appropriate, user-specified fallback mode of operation, either time-of-day 
operation or free operation.  The fallback mode will be specified by the user based 
on location and time of day. All communication failure alarms will be automatically 
transmitted to maintenance and operations staff for appropriate attention.  
  
8.8.2 8.8.2  Detection Fault Condition 
  
8.8.2.0-1 The system will recognize a detector failure and take appropriate action to 
accommodate the missing data.  For a local detector failure, the local controller will 
place a soft recall or maximum recall (to be user-specified) on the appropriate 
phase, and issue an alarm.  For a detector that influences the adaptive operation 
(e.g., a system detector), the system will use data from an alternate (user-specified) 
detector, such as in an adjacent lane or at an appropriate upstream or downstream 
location.  If the number of detector failures within a specified group exceeds a user-
specified threshold, the system will cease adaptive operation and go to a fallback 
operation specified by the user (such as time-of-day operation or free operation).  
The fallback operation will be specified by the user based on location and time of 
day. All detector failure alarms will be automatically transmitted to maintenance and 





8.9 8.9  Emergency Vehicle Preemption 
  
8.9.4 8.9.4  Emergency Vehicle Preemption 
  
8.9.4.0-1 When an intersection responds to an EV preemption, other signals within the 
coordinated group continue to operate adaptively.  The preempted signal returns to 
adaptive control once the preemption is released.  
  
8.12 8.12  Installation 
  
8.12.0-1 During installation and fine tuning, the operator or vendor will calibrate all the user-
defined values in the system.  In order to understand the response of the system to 
changes in traffic conditions, it is necessary to examine the results of intermediate 
calculations, in addition to the overall outputs and changes of state commanded by 
the system.   
For example, if a cycle length is calculated based on a calculated parameter, such 
as level of saturation of detectors in critical lanes on critical movements, then the 
state of that calculated parameter must be available for inspection for each detector.  
This will allow the operator to properly calibrate each detector, and then separately 
calibrate the parameters in the cycle length calculation or look-up table.  This would 
also allow an operator to identify a faulty detector that is causing an incorrect 
measure to be calculated, even though the detector has failed; or identify a detector 
on which traffic behavior is different from other detectors on that phase, such as a 





































              







































































































Operate at least 4 overlap phases. (4.9.0‐1.0‐2)     X       
 












































              
Workstations on agency LAN or WAN (4.10.0‐1.0‐3).     X       
 
Local controller cabinets (4.10.0‐1.0‐5).     X       
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   X       
 
The operational objectives for this arterial under these 
conditions are to: Provide smooth flow along the arterial 
through other intersections.  Maximize the throughput in 
coordinated direction. (8.2.3.3.0‐1). 
10    
 
     
The signal timing strategies used by the system to 
accommodate this situation are: During AM peak and PM 
peak, the system will select signal timing parameters to 
provide coordination in the direction of heavier flow. During 
midday peak, the coordination will be balanced between 
northbound and southbound. The phase times will be 
selected to minimize phase failures while satisfying the 
constraint that demand on a minor approach must be 
served within a specified amount of time. (8.2.3.4.0‐1). 
10    
 
     
Under these conditions, the ASCT system will determine the 
critical intersection and select a phase arrangement and 
calculate phase times that accommodate traffic at that 
intersection.  It will then set the timing at the other 
intersections to provide a coordination that is balanced 
between northbound and southbound, to minimize the 
number of stops in both directions.  The green time for the 
non‐arterial phases at those intersections will be set to 
accommodate the traffic using those phases, while 
allocating the remaining time to the arterial road.  The 
system will determine the sequence of phases on the 
arterial (lead‐lead or lag‐lag) that minimizes the stops in the 
non‐coordinated direction under these conditions 
(8.3.3.5.0‐1).  
10    
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During periods of major activity within or close to the 
ASCT's area of operation, the traffic characteristics are often 
similar to the peak periods, either oversaturated or 
unsaturated.  The system will behave in a similar fashion to 
those periods, and the detection system will determine 
whether unsaturated or oversaturated conditions prevail.  If 
there is heavily directional traffic before or after the 
activity, the system will determine the predominant 
direction and coordinate accordingly, with an appropriate 
cycle length and offset.  If the event traffic is not as heavy as 
peak hours, but the traffic on the corridor is still highly 
directional, then the system will recognize this and provide 
coordination predominantly in the heaviest direction, even 
though the cycle length may be similar to business hours 
(with balanced flows) cycle lengths. (8.6.1.0‐1). 
10    
 
     
If a communication failure prevents the adaptive system 
from continuing to control one or more intersections within 
a defined group, all signals within the group will revert to an 
appropriate, user‐specified fallback mode of operation, 
either time‐of‐day operation or free operation.  The fallback 
mode will be specified by the user based on location and 
time of day. All communication failure alarms will be 
automatically transmitted to maintenance and operations 
staff for appropriate attention. (8.8.1‐1). 
10    
 
     
The system will recognize a detector failure and take 
appropriate action to accommodate the missing data.  For a 
local detector failure, the local controller will place a soft 
recall or maximum recall (to be user‐specified) on the 
appropriate phase, and issue an alarm.  For a detector that 
influences the adaptive operation (e.g., a system detector), 
the system will use data from an alternate (user‐specified) 
detector, such as in an adjacent lane or at an appropriate 
upstream or downstream location.  If the number of 
detector failures within a specified group exceeds a user‐
specified threshold, the system will cease adaptive 
operation and go to a fallback operation specified by the 
user (such as time‐of‐day operation or free operation).  The 
fallback operation will be specified by the user based on 
location and time of day. All detector failure alarms will be 
automatically transmitted to maintenance and operations 
staff for appropriate attention. (8.8.2.0‐1). 
10    
 
     
When an intersection responds to an EV preemption, other 
signals within the coordinated group continue to operate 
adaptively.  The preempted signal returns to adaptive 
control once the preemption is released. (8.9.4.0‐1). 
10    
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During installation and fine tuning, the operator or vendor 
will calibrate all the user‐defined values in the system.  In 
order to understand the response of the system to changes 
in traffic conditions, it is necessary to examine the results of 
intermediate calculations, in addition to the overall outputs 
and changes of state commanded by the system.  For 
example, if a cycle length is calculated based on a calculated 
parameter, such as level of saturation of detectors in critical 
lanes on critical movements, then the state of that 
calculated parameter must be available for inspection for 
each detector.  This will allow the operator to properly 
calibrate each detector, and then separately calibrate the 
parameters in the cycle length calculation or look‐up table.  
This would also allow an operator to identify a faulty 
detector that is causing an incorrect measure to be 
calculated, even though the detector has failed; or identify a 
detector on which traffic behavior is different from other 
detectors on that phase, such as a left turn lane that has a 
heavy U‐turn volume. (8.12.0‐1). 
     
 
     
Proposer’s Experience and Qualifications (Section 1.3 
below) 
4 questions, max 170 
points (21.25%) 
        
Vendor and Staffing Specifications: The information below 
will be used to determine Vendor’s responsibility (see B.1.2 
of the Instructions above) and relationship management 
practices and to meet mandatory requirements as 
described in Section B.2. Responsiveness Elements. (1.3.3.) 
40    
 
     
Track Record/Current System Customers: The successful 
Vendor should demonstrate a track record of satisfactory 
performance from a minimum of two customers using the 
same or similar ASCT system for at least two years.     For 
the current version of the system being proposed in 
response to this RFP, provide the names and contacts for 
two Customers currently using Vendor’s PMCS system and 
indicate how long each Customer has used this system 
version, and provide contact information for these 
Customer’s. Include all components of your system each 
Customer is using.  (1.3.3.1). 
40    
 
     
Vendor’s Qualifications. Vendor must provide resumes 
and/or background information and experience of the key 
management and operational staff who will be assigned to 
provide the services outlined in this RFP. (1.3.3.2). 
40    
 
     
Vendor’s Experience. Vendor’s personnel working on the 
ASCT Project must have documentable project experience 
on similar sized project with similar scope.  Vendor should 
provide a description of the skillsets each person working 
on the ASCT Project possesses (1.3.3.3). 
50    
 
     
Milestones and Deliverables (See Section 1.4 below)   4 questions, max 170 
points (21.25%) 
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Schedule.  Vendor will provide a project schedule within the 
RFP response that includes dates for delivery and 
installation for all project locations described in Section 1.2., 
within the ASCT Model System Engineering Document. The 
Schedule shall include all portions of the delivery and 
installation through final system testing and acceptance. 
(1.4.1). 
45    
 
     
Implementation Plan. Vendor must provide an 
Implementation Plan Describing how Vendor will implement 
the Adaptive Signal Control Technology System.  The 
Implementation Plan should in include a schedule with the 
completion date. Vendor must provide details on the 
number of times traffic will need to be interrupted at the 
project locations. (1.4.2). 
45    
 
     
System Testing and Acceptance. Before final acceptance, 
the system must be demonstrated to meet all of the 
performance, installation, operation, and training, to the 
satisfaction of purchaser’s representatives. (1.4.3.). 
45    
 
     
Warranty. All hardware and software shall be warranted for 
thirty‐six (36) months from the date of commissioning. 
(1.4.4). 
35    
 
     
Total Points       
 
     
  
 
 
 
  
  
 
Evaluation Key 
Factors worth 10 points 
0 points ‐ does not meet requirement 
1‐3 barely meets requirement 
4‐6 meets requirement 
7‐9‐ slightly above requirement 
10 Outstanding. Exceeds requirement in many, if not most 
areas 
Factors worth 35 points 
0 points ‐ does not meet requirement 
1‐10‐ barely meets requirement 
11‐21 ‐ meets requirement 
22‐32 slightly above requirement 
33‐ 35 Outstanding. Exceeds requirement in many, if not 
most areas 
Factors worth 40 points 
0 ‐points does not meet requirement 
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1‐12 barely meets requirement 
13‐24 meets requirement 
25‐36 slightly above requirement 
37‐40 Outstanding. Exceeds requirement in many, if not 
most areas 
Factors worth 45 points 
0 points ‐ does not meet requirement 
1‐14‐ barely meets requirement 
15‐27 meets requirement 
28‐40 slightly above requirement 
41‐45 Outstanding. Exceeds requirements in many, if not 
most areas. 
  
Factors worth 50 points 
0‐points does not meet requirement 
1‐15 barely meets requirement 
16‐30 meets requirement 
31‐45 slightly above requirement 
46‐50 Outstanding. Exceeds requirements in many, if not 
most areas. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
